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Cover illustration.- Drawn by George Bradford. 


Dieppe, August 19, 1942, saw the ill fated action of the 'Churchill' tank. Twenty-eight 'Churchills' of the 14th Canadian Army Armoured 
regiment (Calgary regiment) managed to land from the ten tank landing craft of the original twenty four sent on the raid. O t the tanks landed 
only six managed to get off the beach and over the sea-wall. Two of these were forced to return to the beach later as all their ammunition was 
spent,.but by the end of the day all the tanks were knocked out. Despite the sacrificies of their crews they gained very little respite for the troops 
pinned down by heavy German tire. One of the unfortunate side effects of this raid was that the Germans v/ere able to recover and fully test 
several vehicles including a Mk IK with the new six pounder gun. 



ABOVE: A Churchill Mk 1 landing from a tank landing croft during exercises prior to the Dieppe raid. Note the 3 inch Howitzer in the hull 
position. (Imperial War Museum Photo) 

BELLONA PRINTS SERIES 19,No.73 (UK) 

INFANTRY TANK Mk.1V (A.22) CHURCHILL Mk. I & Mk.I.CS, Mk.ll & Mk.ll.CS - 1940/42 

The Autumn of 1939 saw the authorities preoccupied with the problem of providing a suitable tank to overcome the major obstacles on the Western 
Front. In Sept, the A.20 was designed as a 'shelled area tank'. Two alternatives were considered, the A.20 design envisaged the re-design of the 
Infantry Tank Mk.l (A. II) (Bellona Prints Series 16. No.64 UK) making it longer, to improve its french crossing capability and to allow the mounting 
of a 6-pdr. (The second alternative led to the TOG tank, designed by the Special Vehicle Development Commifee). 

In November the chief Superintendent of Design at Woolwich invited Horland and Wolff, to produce designs to the A.20 specification. In February, 
1940 four pilots were ordered and the following month on initial production order for 100 vehicles was placed. 

Two pilots were produced, the first in hull form only being ready in June 1940. The designed weight of 37.5 tons hod increased to 43 tons and as 
the new 6-pdr. was far from ready, the 2-pdr had to be mounted. Maximum armour was 80 mm. 

The design never got very far for the alternative engines that v/ere considered, Horland & Wolff's 300 hp diesel, Ley land's 340 hp flat 12 super¬ 
charged diesel and Meadows' DAV flat 12 gasoline engine commisioned by the Mechanisation Board early in 1939, were all found to be unsuitable, 
mainly through lack of development, so VauxhoH's bedford 'Twin-Six' was used. 

The first pilot, A20. E 1 was sent to Vauxhall Motors so that they might assess the vehicle as the basis of a new design, the A. 22. (A.21 was a 
projected development of the A.20) 

After Dunkirk with possibility of invasion, the Tank Board approved the new specification A.22 and production was required within a year. 

Vauxhall's did an outstanding job and had the pilot model running on 12th Dec. 1940. The first 14 production vehicles were delivered by the end 
of June and a further 400 were available by the Autumn. At this time, however, the Battle of Britain was over and Hitler had attacked Russia so 
the threat of invasion had receded for the time at any rate. The 'Churchill' as it was now officially known (Formerly designated Infantry Tank Mk.IV) 
was now considered for possible use in an overseas offensive role and modifications were introduced to make it suitable for such operations. In the 
winter of 1941 a re-work programme began on some of the models. 

The Churchill was shorter than the A.20 and had only 11 bogie wheels each side instead of 14, and was built on a 3J; in. (89 mm) armour basis. 

The vehicle was powered by a Bedford 'Twin-Six' engine giving a fop speed of 17 mph. This was the first production tank to be fitted with the new 
Merritt-Brown gearbox which had been tried experimentally on the A. 16 and A.20 pilots. Dr.H.E. Merritt, a brilliant engineer, undertook an 
investigation into the design of tank transmissions for the Dept, of Tank Design at Woolwich in 1937. 

Maj .W. G. Wilson, well known for his successful work on epicyclic clutch and brake transmission of the 1918 Mark IV Tank and the geared steering 
for the Mark VIII, continued with his development and produced transmissions for the A.6, A. II and A. 14 experimental pilots. While very success¬ 
ful, Wilson's tended to be cumbersome and difficult to mass produce. With War imminent, it became imperative to produce a transmission which 
could be manufactured cheaply and quickly. Dr.Merritt therefore set about designing a transmission that would meet these requirements and revived 
Wilson's double differential principles. One transmission of this type was tried on the A. 16 experimental Heavy Cruiser. From this evolved the 
Merritt-Brown triple differential transmission, which was first tested on the A.20 and put into production for the Churchill. 


The Merritt-Brown system of controlled differential steering, has a change speed mechanism and two epicyclic steering units and a differential 
incorporated in one gearbox. This simplified form of controlled differential works'on the principle of applying a light brake, absorbing little 
energy, which diverts the power from the engine into one or other of the tracks, thereby steering it. David Brown & Sons were responsible for the 
building ot the test equipment, development, gearboxes, and finally manufacture. At first there were numerous faults and breakdowns, especially 
with the earlier Churchill's as was to be expected from a necessarily hurried design. Both the vehicle and the transmission eventually proved to 
be very reliable, the latter becoming the standard transmission in all subsequently designed tanks. 





























































































Armament is the main difference between the Marks I and Jl and con be identified as follows: 

Mk.l Turret: 2-Pdr .gun/co-ax. 8e$a...Hull: 3 in. How. 

Mk.JCS Turret: 3 in.How/c o-ax. Besa . . . Hull: 3 in. How. 

Mk.ll Turret: 2-pdr .gun/co-ax .Besa .. Hull: Besa MG 
Mk.ll CS Turret: 3 in. How/co-ax. Besa. Hull: 2-pdr.gun 

The Churchill was first used in action in the raid on Dieppe in August 1942 by the 14th Conadian Army Tank Regiment (Calgary Regiment) and if is 
fitting, that what is probably the only surviving Mk.l Churchill tank, should be on display in Canada, at the Worthington Park Tank Museum, 
Camp Borden, Ontario. 

The drawing illustrates the earliest type of churchill's most of which were later re-worked and fitted with trockguards, new air inlet louvres 
and variations in stowage. 

The early vehicles were fitted (as shown) with Heovy Cast Steel track having a pitch of 8.5/16 in. and 70 shoes. With this track the idler wheels 
were fitted with rubber tyres. Later vehicles had a Light Cast Steel track, of different pattern and 7.96 in. pitch, with 72 shoes. Later still, an 
almost identical pattern Manganese Steel Track, was introduced, and continued through the whole series of Churchill tanks. 

The A.20. El pilot built by Harland & Wolff, delivered to Vauxhall Motors in April 1941 eventually reached the Mechanization Experimental 
Establishment and given the MEE number 1754. 

Pilots of the Churchill were built in mild steel, presumably as production excersises, as follows: 

T 15129 Mk.ll Pilot built by Vauxhall Motors. T 15130 Mk II Pilot built by Metropolitan-CammelI Carriage Wagon Co. 

T 15131 Mk.ll Pilot built by Birmingham Railway Carriage & Wagon Co. T 15214 Mk 1 Pilot built by Harland & Wolff. 

Production of the Churchill was carried out by a group of eleven firms of which Vauxhall Motors were the Production 'Parents' and the quantities 
of Mk. 1 and Mk.ll vehicles built by the groups firms are listed below. 

Mk.l Mk.ll 

79 191 

38 90 

8 106 

41 130 

28 81 

30 81 

8 66 

54 117 

12 128 

5 125 

12 

303 1127 

The first production vehicle T 30971 was built of mild steel and was delivered to the MEE and given their number 1793. 

Technical Specification for Infantry Tank Mk.IV (A.22), Churchill Mk.l, ICS, II, II.CS 
Crew: 5. 

Weight, Combat Loaded: 862400 lbs. 38.5 Long tons, 

43.12 Short tons, 37.88 Tonnes 

Performance 

Speed, Max.Road: 17 m.p.h(27.2 Km.p.h.) 

Fording depth: 3' 0" (91.44 cm) 

Trench crossing: 12' 0" (365.76 cm) 

Step: 4' 0" (121.92 cm) 

Min.Turning circle. Skid. 

Ground pressure: 13.06 Ibs/sq.ins (.918 Kg/sq.cm) 

Range (internal fuel) Road: 127 Miles (203.2 Km) 

Power to weight ratio: Gross 8.45 HP/ton. 

Dimensions 

Length overall: 24' 5" (744.2 cm) 

Width overall: 10' 8" (325.12 cm) 

Height: 8' 2" (248.92 cm) 

Ground clearance: 1‘ 8” ( 50.8 cm) 

Fire height of gun: 6' 2" (187.96 cm) 

Turret ring dia: 4' 10i"(l47.96 cm) 

Road v/heel dia (Running) 10"( 25.4 cm) 

Trackwork 

Centres: 7'2>" (219.71 cm) 

Length on ground: 12' 6" (381 .0 cm) 

Width: 1' 10''( 55.88 cm) 

Type: Spudded, Double Rail Section. 

Mechanical Details 

Engine: Bedford 'Twin-Six' 12 cylinder Horizontally opposed, side 

valve, normally aspirated gasoline, spark ignition, liquid cooled 
compression ratio 5.5:1 350 bhp developed at 2200 rpm. 

Bore 127 mm x 139.7 mm stroke 5" x 5'i" 21,237 cc(1529 cu.in) 

Transmission: 18" SPD Clutch, Merritt-Brown H4 Gear steering box 
4 F & 1 R speed. 

Steering: Controlled Differential. 

Suspension: 11 independently sprung bogies each side. 


NOTE: British Standard Angles: 0 degrees : Vertical 

90 degrees Horizontal 


Armament - Mein: 1 x OQF 2*-Pdr Mk IX-XA (40 mm) L/50 

' x OQF 3 in. Howitzer Mk I (76.2 mm) L/26 (Hull mounted) 

Traverse: 360 degrees. Operation: Electric. 

Elevotion: plus 20 degrees, minus 15 degrees (2 pdr) 

Secondary armament: Co-Ax 7.92 mm BESA MG (see text) 

1 .303 Bren MG (AA) 

1 2 in. Bomb thrower. 

S towage 

Ammunition, main armament: 2 pdr. 150 rds. 3 in. How. 58 rds. 

Ammunition, secondary ormament: 4950 rds. 

Internal Fuel capacity: 150 Imp.gals. 187.5 U.S.gals. 

681.89 Litres. 

Aux. Fuel capacity: 32? Imp.gals. 

Armour 

Type: Riveted rolled steel plates. 

Hull, Nose upper: 3.492" ( 89 mm) 

Glacis plate: 1.488" (38 mm) at 70 degrees. 

Drivers plate: 3.972" (101 mm) at 0 degrees. 

Sides, 2.988" ( 76 mm) at 0 degrees. 

Reor, upper: 2.508" ( 64 mm) at 0 degrees. 

Decking: 0.588-0.744"(15-19 mm) at 90 degrees. 

Belly, 0.744" (19 mm) at 90 degrees. 

Turret. Cast Armour. 

Front: 3.492" (89 mm) at 0 degrees. 

Sides: 3.492" (89 mm) at 0 degrees. 


Vauxhall Motors (VM) 

Birmingham Railway Carriage & Wagon Co. (BRCW) 

Beyer, Peacock 
Broom & Wade 
Dennis Bros. 

Gloucester Railway Carriage & Wagon Co. 

Harland & Wolff 
Ley land Motors 

Metropolifan-Cammell Carriage & Wagon Co. (Metro-Cammell) 
Newton Chambers 
Charles Roberts 
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VICKERS MAIN BATTLE TANK VIJAYANTA 


SCALE 1:76 (4mm to Ifoot) Drawn by A.j. GOOCH 






























































































BELLONA PRINTS 

VICKERS MAIN BATTLE TANK 'VIJAYANTA' - 1963 


SERIES 19. No. 74 (UK) 


With Vickers' past record of successful commercial tank building it is fitting that their latesr private venture, the Vickers Main Battle Tank, 
should hove evolved from on enquiry from one of their previous customers, the Government of India, who wanted a medium battle tank in the 
35-40 ton class. In 1960 India asked for a tank with good mobility, firepower, and performance, as they wished to reploce the 20-pdr. gun armed 
Centurions -in their armoured units. For India to be able to undertake manufacture of the vehicles themselves, was a significant part of the require¬ 
ment . 


To fulfil this specification, Vickers engineers selected the main assemblies from those readily available and well proven. 

The British 105 mm High Velocity gun was the obvious choice to ensure good firepower. This gun was already in use in the later Marks of 
Centurion as well as other NATO countries' Battle Tanks and uses standardized ammunition. A ranging machine-gun fire control system is used, 
similar to that tried on later Marks of Centurion, and incorporated as standard equipment on Chieftan. 

Good mobility and performance was ensured by the adoption of the same engine, gearbox, steering system and brakes as the Chieftan. 

The suspension system was developed from the FV.300 series of vehicles which comprised a 75 mm gun armed light cruiser tank and a 25 pdr. S.P. 
gun on a 25 mm armour basis. These vehicles were designed around 1950, weighed about 26 tons and were powered with o Meteorite engine and 
TN.10 self-changing georbox. The requirement was superseded and the project dropped. A tew pilot models only were produced, and trials 
were carried out mainly for the torsion bar suspension, which proved very successful. Vickers then adopted this suspension and added another 
station to allow for the additional weight. 

The tank has swim capability, with the erection of a reinforced nylon flotation screen carried permanently on the vehicle. Swingfire anti-tank 
missiles can be fitted. 


The contract was placed in August 1961 and the pilot model first ran in February 1963. The second pilot carried out acceptance trials in September., 
by the Government of India Acceptance Team. 

Batch production started in the U.K. in 1964 and the Avadi factory was set up in Indio for large scale production. Lack of heavy foundry facilities 
in India precluded the choice of a cast turret. In the Summer of 1965 the Indian Government announced that production of these vehicles would 
start by the end of that year. At first 40% ot the components would be imported from the U.K. so that work could be started, later they would 
gradually be able to undertake manufacture of all components. 

The Vickers Battle Tank is to become the Indian Army's standard Battle Tank and as such has been nomed 'Vijayanta' (Freedom). 

A sample of the Vickers tank has been used for trials at the FVDRE and was on static display at the FVRDE Open Day in October 1966. 

The vehicle has a single skin oll-welded hull divided info three main compartments by transverse bulkheads. The forward compartment is divided 
to torm the Drivers compartment on the right, and stowoge of main armament ammunition to the left. The rear of the Drivers compartment opens 
into the Fighting Compartment in the centre ot the vehicle which accomodates the Commander, Gunner and Loader, The rear Compartment houses 
the engine power pack, auxiliary engine, fuel tanks and transmission. The engine is a Leyland L.60 Mk 4B six cylinder opposed piston type 
mounted longitudinally in the Rear Compartment. Power from the engine is transmitted through a clutch to the TN.12 gearbox which incorporates 
two steering units of the Meritt-controlled differential type. From each steering unit the drive passes to the double reduction gear final drive and 
through a 13 tooth twin ring driving sprocket to the track. 

The hull is supported on twelve suspension units, six each side of the vehicle. Each axle arm is independently pivoted to a steel torsion bar and 
carries a double 30 inch diameter pressed steel rubber tyred road wheel on a stub axle. Secondary torsion bars and hydraulic double-acting 
telescopic shock absorbers are mounted at stations 1 . 2 and 6. 


The electric power operated turret contains the main armament and auxilliory weapons. Elevation by power operated rack and pinion is stabilised 
and the turret in azimuth by meons of a gyro metadyne. The Commander is provided with a vision cupola, in the turret root,which con be traversed 
by gear or hand. A single circular door is provided tor acess. The vision cupolo contains six episcopes, one periscopic binocular, and one peri- 
scopic sight for all-round vision. The Gunner is provided wirh a periscopic sight and the Leader with a periscope. 

Technical Specification for Vickers Main Battle Tank 'Vijayonfa' 


Crew: 4 

Weight, Combat loaded: 

Performance 


89285 Lbs. 39.85 Long tons. 
44.64 Short tons. 40.5 Tonnes. 


Speed, Max. Road: 30m.p.h. (48.28 Km.p.h.) 

Max. Gradient: 30 degrees. 

Unprepared Fording depth: 3' 9" (114.3 cm) 

Trench crossing: 8' 0" (243.8 cm) 

Step: 3' 0" ( 91.4 cm) 

Ground pressure: 13.54 Lbs/sq.ins (0.95 Kg/sq.cm) 

Range (interna I fuel) Road: 220 Miles (354 Km) 

Power to weight ratio: 13.42 HP/ton 

Dimensions 


Length overall: gun forward, 32' li" (978.5 cm) 


Length: vehicle. 

Width overall: 

Height: turret roof plate. 
Ground clearance: 

Fire height of gun: 

Turret ring dia: 

Road wheel dia (overall) 
Trackwork 


24'92" (756.3 cm) 
10'42" (316.8 cm) 
8' 0" (243.8 cm) 
V 4" ( 40.63 cm) 
6' 5" (195.6 cm) 
6’7i" (201.9 cm) 
2' 6" (76.2 cm) 


Centres: 

Length on ground: 

Width: 

Pitch: 

Number of links per track: 
Type: 


8 ' 33 " 
13'42 


(253.4 cm) 

(408.3 cm) 
l'8j" (52.0 cm) 

6" ( 15.2 cm) 

96. 

Manganese steel, webbed and spudded, removable rubber pads 
Dry pin. 

Mechanical Details 


Engine: Leyland L 60 Mk.4 B Scavenge Blown, Six cylinder vertical 
in-line, opposed piston. Direct injection, two stroke 
compression ignition, multifuel operation. Bore x stroke: 

4.625 in x 5.75 in 1160 cu.in. (117.48 mm x 146.1 mm - 
19000 cc) 16.0:1 compression ratio, 535 BHP (£ 2375 rpm. 

* NOTE: British Standard Angles: 0 degrees Vertical 

° 90 degrees - Horizontal 


TN . 12 combined Wilson epicyclie gear change and 
Merritt controlled Differential steering 6 F and 
2 R speeds. 

Six units per side eoch controlled by a trailing arm and 
torsion bar, with secondary torsion bars and hydraulic 
telescopic double-acting shock absorbers on stations 
1, 2 ond 6. 


Transmission 
and Steer:.ig 

Suspension: 


Armament 

Main: 1 x 105 mm 1/7 A.) 

Calibre, and length in calibres: 105 mm (4.128 ins) 1/51. 
Traverse: 360 degrees. Operation: Electric 

Elevation: plus 20 degrees, minus 7 degrees 
Secondary armament: .30" Browning GPMG 

2-6 barrel smoke grenade dischargers. 

Stowage 

Ammunition: main armament: 44 rds. 

Ammunition, Secondary armament: 3000 rds. 

Ammunition, RMG 600 rds. 


Internal Fuel capacity: 

Armour 

Type: Welded rolled steel plates. 


220 Imp. gals. 264. U.S. gals. 
999.5 Litres. 


Hull, Nose lower: 
Glacis plate: 
Drivers plate: 

Sides, 

Rear, 

Decking: 

Engine covers: 
Belly, 

Turret. 

Front: 

Sides: Front: 
Mid: 
Rear: 

Rear, 

Roof, 


3.144" (80 mm) at 35 degrees. 
2.352" (60 mm) at 58/ degrees. 
0.984" (25 mm) at 90 degrees. 

1.176" (30 mm) at 0 degrees. 
0.780" (20 mm) at 5 degrees. 
0.984" (25 mm) at 90 degrees. 

0.660" (17 mm) at 90 degrees. 

3.144" (80 mm) at 16 degrees. 
2.352" (60 mm) at 15 degrees. 

1 .572" (40 mm) at 15 degrees. 

1 .572" (40 mm) at 15 degrees. 

1 .572" (40 mm) at 11 degrees. 
0.984" (25 mm) at 76 degrees. 




HEAVY TANK M6 









































BELLONA PRINTS 


HEAVY TANK M6 -1940/41 


SERIES 19, No.75 (US) 

With the outbreak of hostilities in Europe in September 1939 engineering studies of tanks capable of withstanding projectiles from current anti-tank 
guns, were commenced in America. Prior to this, tank development had been based on the principle of giving protection against hand carried 
weapons only. As it hod been established, that tanks, impervious to small arms fire, travelling rapidly, and used in quantity, stood the best chance 
of a successful attack. It was already fully realised that 3" (76 mm) armour basis would be necessary as protection against anti-tank guns, the 
weight of such heavily armoured vehicles being previously inadmissable. On main trunk roads in America, bridges were only designed to safely 
carry 23 short tons, as were the Engineers heavy pontoon bridges, and the Medium M2 (BelIona Print Series 17, No.67 (US) was already near this 
limit. 

In May 1940 the Chief of Infantry recommended that a requirement, for a heavy tank, be established. Two classes of vehicles were suggested. 

The first of these was to have the dimensions of the Medium M2, but with a 3" armour basis and weighing 50 short tons. This was to have a hull 
mounted 75 mm gun and a turret mounted 37/50 mm cannon. With thinner armour this recommendation became the basis for the Medium M3 (BelIona 
Prints Series 15, No.57 (US). The second class was to weigh not more than 80 short tons and to be similarly armed but with the addition of 
eight m.g's. 

The recommendations were approved in July 1940 and called for a Tank weighing 50 Short tons, with armour of 3", 2?" and 1" thick, and it was to 
attain a speed of 20/25 mph. Armament was to consist of two 75 mm guns in twin turrets with two secondary turrets, one mounting o 37 mm gun 
and co-axial .30 cal mg, and the other a 20 mm gun and co-axial .30 cal. All turrets were to have power traverse and for boll mounted .30 col 
m.g.s were to be provided, one at each corner of the hull. This vehicle was to be designated Heavy Tank T1. A design and development contract 
was placed with the Baldwin Locomotive Works. 

By October 1940 the design had been simplified. Only one turret wos to be incorporated, mounting a modified 3" anti aircraft gun T9, together 
with a 37 mm gun M5 E 1, these guns being stabilised in elevation. The turret v/as to have power traverse with a cupola mounting a .30 cal.m.g. 

A.50 cal m.g. was to be mounted in a rotor on top of the turret for onti aircraft use. Two .50 cal m.g.s were to be fitted in a dual rotor bow 
mount and there were to be two fixed forward firing .30 col m.g.s 

To give the required performance a 1000 HP engine was adopted. The pilot was to hove utilised hydra-matic transmission, which was preferred, 
but in view of the problems involved in transmitting such high power from the engine, various other types of transmission were developed concurr¬ 
ently. It was contemplated that the alternative transmissions could be installed in the T1 hull with minor modifications. 

As development progressed it was decided that only one pilot would delay development, so it was agreed to hove a separate pilot for electric drive 
and this was designated the T1 E 1 . 

The Torgue Converter drive was completed first and when fitted to the original pilot this was re-designated T 1 E2. The Hydra-matic transmission 
was completed soon after, but in view of the successful results obtained with the Torque Convertor it was never installed. The T 1 project was 
cancelled in June 1942. 

Heavy Tank T 1 E2 was officially presented to the Ordnance Department the day after ’he Japanese, Pearl Harbour attack on the 7th December 1941 
Due to lack of experience with the multitude of engineering problems involved in producing such a heavy vehicle, a large number of faults quickly 
became apparent. These had to be rectified, necessitating a number of changes. By April 1942 it was felt that enough of these problems had been 
solved to recommend standardisation as the Heavy Tank M6, which was approved. A similar vehicle, but with a welded, instead of cast hull, had 
been considered in February and designated T 1 E3, this was standardised as the M6 A l at the same time. Appropriations for a total of 1084 Heavy 
Tanks had been provided, but in view of the successful development of the Medium M4, with comparable armour protection, this was cut to 115. 

The contract with Baldv/in Locomotive Works covered production of 50 vehicles which had become the M6, so the balance of 65 vehicles were 
ordered as M6 A 1, The total quantity of Heavy Tanks allowed was doubled to 230 in June 1942 to allow for 115 vehicles for Britain. 

The pilot T 1 El, with electrical transmission, ran for the first time on 1st April 1942, and alt tests thereafter, showed electric drive to be superior 
for this class of vehicle. It was therefore decided that the balance of 115 vehicles be produced at T 1 E 1 for the U.S . Army. Recommendations that 
these vehicles be standardised as the M6 A2 were never approved. 

Early in December 1942 the commanding General Armoured Force stated that 'Due to it's tremendous weight and limited tactical use there is no 
requirement for the heavy tank' and it was agreed to terminate production at 40 vehicles not including the pilot T 1 E2 consisting of 8 M6, 12 M6 A 1, 
and 20 T 1 E I . 

The production vehicles M6 embodied o number of changes to the pilot, the most noticeable being the redesigned turret wifh no cupola and no .50 
cal rotor mount. 

Extensive tests were carried out on a number of the heavy tanks produced, proving thot they would not have been satisfactory fighting vehicles. 
Mechanical principles learned in the development and testing of these tanks, however, were applied to other vehicles, resulting in improvements 
in both light and medium tanks and leading to the development of the T20 series. 


Heavy tank M6 series were classified as obsolete in December 1944. 
Technical Specification for Heavy Tank M 6 


Crew: 6. 

Weight, Combat loaded: 
Performance 


126,500 lbs. 56.5 Long tons. 
63.25 Short tons. 57.38 Tonnes. 


Mechanical Details 


Engine: 

Transmission: 

Steering: 

Suspension: 


Wright G.200 9 cylinder radial air cooled 
petrol 825 nett h.p. at 2,300 rpm. 

Twin Disk Torque Converter. 

Control led differential. 

Horizontal Volute spring. 


Speed, Mox. Road: 

22 m.p.h. (35.4 Km.p.h.) 

Max. Gradient: 

3! degrees. (60%) 

Fording depth: 

4' 0" (122 cm) 

Trench crowing: 

11'0" (335 cm) 

Step: 

3' 0" (91 .4 cm'l 

Min. Turning circle: 

74' C" 22.55 metres' 

Ground pressure: 

12.3 bs sq,ins 3.B65 Kg sc. 

Range(infernal fuel),Road: 100 M* es ' i' 

Dimensions 

Length overall: 

27' 8" '(843 cm 

Length: 

24' 9“ (754 cm'l 

Width overal 1: 

10' 3" (312 cm) 

Height: 

10' 7" (322 cm) (top of r.c. 

Ground clearance: 

1'8i-" ( 52 cm) 

Turret ring dia: 

5' 9" (175 cm) 

Road wheel dia (overall) 1' 6" (45.7 cm) 

Trackwork 

Centres: 

5' 9" (175 cm) 

Length on ground: 

15' 8" (477 cm) 

Width; 

2' lj" (65.4 cm) 

Pitch: 

6" (15.2 cm) 

Number of links per 

track: 99. 

Type: 

Steel Shoe, Rubber top, Rubbi 


Double pin. 

U.S. Standard Angles: 0 degrees = Vertical. 

90 degrees = Horizontal. 


Armament 


Main: 
Calibre, 
Trc- e"5: 


3" Gun M7 
I ere— zz 


.51 cal Bow fixed. 1 x .30 cal A/A. 


~c - a—cm eat: 75 rds. 

-—armament: 202 rds. 

Ca .51 5,200 rounds. Cal .30 7,500 rounds, 
rrerrvc r .t : 271.6 Imp. gals. 334 U.S. gals. 1264 Li res. 


. --an: .oper: 
Nose lower: 
S'aes, upper: 
lower: 
skirting: 

Rear, 

Decking: 

Engine covers: 
Belly, 

Turret Front: 
Sides: 
Rear: 

Roof: 


3-J" (82 mm) at 29 degrees. 

2§" - 4" (70 - 101 mm) rounded. 

2" - 2;>" (51 - 63 mm) at 0 + 20 degrees. 
2" (51 mm) at 0 degrees. 

1" (25.4 mm) at 0 degrees. 

2" (51 mm) at 16 + rounded degrees. 

1" (25.4 mm) 

1 " (25.4 mm) at 83 degrees. 

1" (25.4 mm) at 90 degrees. 

3i" (82 mm) at 7\ degrees. 

3(82 mm) at 0 degrees. 

3i" (82 mm) at 0 + rounded degrees. 

1" (25.4 mm) at 86 - 90 degrees. 
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Turret F.L. 1 1947 


76 (4mm to 1 foot) drawn by C.H.TAVARD 
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BELLONA PRINTS 

L 1 AUTOMITRAILLEUSE PANHARD et LEVASSOR type 178 - 1933/1945 


SERIES 19, No. 76 (FR) 


As tor back as 1899, the PANHARD and LEVASSOR company of Paris appear to have produced a machine gun carrier. To the best of our knowledge 
no documentation still exists, but it is possible that this vehicle would have been a standord motor car ormed with a machine gun on a support 

This was done in 1906 with a 24 HP "Torpedo 11 , one of the vehicles bought in 1904 by the French Army on a grant from the Chamber of Deputies. 

These machine gun carriers were still very far removed from the armoured car we now know as an Automi trai lleuse (machine gun carriers) 

At the time of the First World War, France was equipped from 1914 onwards with powerful armed and armoured touring vehicles, of Renault and 
Peugeot make. After 1915, the White vehicle was constructed under licence by Renault. 

It was not until 1921 that a new programme of studies for the Automitrailleuse was launched. Subsequently in 1926 Panhard brought out the proto¬ 
type known as the Automitrailleuse or AMD 165/175. It was equipped with a 20 HP motor which developed 86 bhp giving it o speed of 65 KMPH 
(40 MPH). It resembled the White Automitrailleuse and carried a turret swinging through 360 degrees with two opposed machine guns. 

It was from this prototype that there was first derived the T.O.E-M-32 intended for Foreign operation (ie: the colonies and overseas French 
territories of the time). This vehicle had a weight of 7 tons and was driven by a water-cooled four cylinder engine giving 86 bhp. On a good 
road it would go up to 92 km.p.h. (50 mph) and would reoch 46 km p.h. (25 mph) in reverse. In fact, like the White, these machine gun carriers, 
had two driving positions, front and back permitting the vehicle to travel in reverse rapidly. 

The armament of the TOE-M-32 consisted of a 37 mm cannon and a machine gun mounted in an eight sided turret. The armouring varied from 
12.5 mm (0.51") to 10 mm and 18 mm (0.71"). 

The crew for this machine consisted of four men. The TOE-M-32 had a radius ot action ot 388 kilometres. Certain models were provided with 
radio and in such cases two mast supports with horizontal antenna stretching between them were carried on the outer left side. This arrangement 
was repeated in the P 178. 

Unlike the P 178 the TOE-M-32 still had it's motor at the front with the radiator protected by o louvre type shield. In height it was 2.46 m 
(8‘ 8") as compared to 2.31m (7‘ 7") of the P178. Subsequent to the re-armament programme of 1931 the Panhard and Levassor Study Bureau 
produced, in 1933, the prototype of the P 178, and testing began in 1934. After that, an order for some dozens was given by the Cavalry who 
were to use it as a reconnaissance Automitrailleuse. 

In the P 178, the engine was placed ot the bock and to the right of the vehicle just in front of the main drive. The radiator was centrally above 
the main axle whilst the petrol tank was also suspended at the bock. The gear box was placed in the centre of the vehicle in the axis of the 
turret from where the transmission shafts extended to the differentials of the front and rear axle, giving the P 178 four wheel drive. 

The drive shafts were 11 cm lower than the actual wheel axles to permit maximum height reduction. The movement transmission wos oioduced by 
a pinion terminating each of the shafts which engaged on o cogged crown wheel built into the wheel. 

The driver was positioned in the centre-fron. of the P 178 whereas the person who d ove in reverse sot with his bock to the rood, to the left of the 
motor. When in reverse, steering was still through the front wheels. 

Originally the P 178 was equipped with an APX 3 ;urret fitted with a 25 mm anti-tank cannon on the right and a 7.5 mm machine gun on the left. 
Vision wos provided through two periscopes on the front of the turret roof. To the right of ihe cannon was an aiming sight. 

Some authors think thot originally this turret wos ormed with a short cannon, it is possible that either there is some confusion here with ‘he TOE-M-32 
or thot the turret of the latter hod been used to equip the early P 178's. 

On the other hand some models were armed with two machine guns, one of which replaced the 25 mm cannon. The command vehicles were not 
always armed but were equipped with a radio, the antenna being mounted on the right of the left mudguard. 

The Panhard and Levassor P 178's which were also known as Panhard Model 1935, were used to equip reconnaissance groups of both Infantry and 
Cavalry. Atter having token part in the Phoney War on the Eastern French Front in 1939/40, they took an active part in the fighting during the 
German invasion in 1940. 

Atter the defeat of the French Armies the Germans recovered many P 178's and finding them most satisfactory, put them into service in their own 
Army with or without modification. They were thus to equip occupofion units in France, while others were sent to Russia. About 40 were converted 
into railway protection vehicles by having their tyres replaced with railway wheels. These were equipped with the typical porasol radio antenna 
used by the Germans. (Bel Iona Prints, Series 12, No.45-GE) 

The Germans also modified the armament of the turret, using cannons and machine guns of unknown origin. 

Forty-Five Panhard 178's were hidden by the French Cavalry Corps at the time ot the 1940 Armistice. These unfortunately, were without turrets. 
However, the underground Army decided to make turrets and so arm the P 178's with a view to eventually resuming hostilities against the German 
occupation Forces. The construction of these turrets wos entrusted to Colonel Mol lord (now General). As he could not find a designer at Castres, 
where these turrets were to be constructed, the engineer J.Restnay, former head of staff, in charge of tanks, at the Renoult works, was given the 
task of designing and then supervising their manufacture. The first turret was finished at Saint Cyprien on the 1st October 1941 and only one 
adjustment was necessary - the addition of a gun mantel. The armament wos a 25 mm cannon without a flame mask, or o 47 mm cannon. Later 
these turrets were also fitted with a 7.5 mm machine gun. 

The turrets seem to have been distributed ot the end of January 1942 and shored out among the various units who had the unarmed P 178's. Under 
the very noses of the German members of the Armistice Commission, they were taken into the Army Armistice garrisons at Auch, Clermont-Ferrand, 
Costres, Chateauroux L moges, Lyons Marseilles, Montouban, Issoise. 

These Automitrailleuse ployed little or no part in liberation, since the Wehrmacht destroyed the French Armistice Forces in 1942 during the invasion 
of the terrffoties not already occupied. 

After the liberation ot Paris in August 1944, the manufacture of the Ponhord and Levassor 178 Automitrailleuse was resumed. The armament no 
longer corresponded with requirements, and o new turret with a 47 mm connon SA 35 and co-oxiol 7.5 mn machine gun hod to be designed. 

Contrary to the former procedure, these turrets called the type FL 1 , were rounded in shape, and were entirely in moulded steel with a flat top 
apart from the front part, which was slightly inclined. The gun mantel was very prominent and there were six episcopes on the roof to give vision. 
Two hatches in the roof allowed entry and exit. The new Ponhord ond Levassor Automitrailleuse armed with this turret were henceforth called 
the type 178B. 

The new units of French Cavalry then operating on foot were equipped with these rejuvenated P 178's. Later several of them participated in the 
War in Indo-China. Gradually, they were replaced by American Armoured Cars, until the arrival of the new Ponhord and Levossor EBR vehicles 
(Armoured Reconnaissance Machine) and the AML 245 (Light Machine gun Carrier) now found in service not only in the French Army, but also 
in numerous foreign armies including Ireland, and many African Nations. The last P 178 went out of service in 1960. 
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ABOVE: A Commonders model of the 'Ponhard et Levassor P 178' 
vehicle is in service with a German SS unit. 


fitted with o radio, and antenna mounted on the mudguards. This un-modified 


Technical Specification for Panhard et Levossor - T ype 178 - 1935. 
Crew; 4. 

Weight: combat loaded, 18740 lbs. 8.37 Long tons, 

9.37 short tons, 8.5 Tonnes. 

Performance 


Speed, Max.Road: 44.74 m.p.h.(72 Km.p.h.) 
Max. Gradient: (40%) 

Fording depth: l'llV' (60 cm) 

Trench crossing: 1‘ 11 (60 cm) 

Step: 112" (30 cm) 

Min. Turning circle. 52' 6" (16 metres) 

Range (infernal fuel),Road: 186.4 miles (300 Km) 
Power to weight ratio: 12.3 HP/ton. 

Dimensions 


Length overall: 
Width overall: 

Height: 

Ground clearance: 
Fire height of gun: 
Turret Ring dia: 


15* 84" (479 cm) 
6'7i" (201 cm) 

7' 7" (231 cm) 
I'H" ( 35 cm) 
6' 4" (193 cm) 
3' 5“ (104 cm) 


Rood wheel dia(overoll)3'9:* 11 (115 cm) 


Track: 

Wheel Base: 

Wheel Size: 
Mechanical Detail 


5'8l M (174 cm) 
10' 22” (312 cm) 
42 x 9 


Armament 

APX 3 turret. 

Main: 1 x 25 mm Cannon 

Calibre, and length in calibres. 25 mm (0.984 ins), 1/73. 

Traverse: 360 degrees turret. 

Elevation: plus 14 degrees, minus 12 degrees. 

Secondary armament: 1 x 7.5 mm MG Model 31 . 

Elevation: plus 15 degrees, minus 12 degrees. 

Traverse: 15 degrees to left. 

Armament: APX 3-B Turret. 

Main: 2 x MG 7.5 mm Modele 31. 

Elevation: plus 15 degrees minus 12 degrees. 

Stowage - APX 3 turret. 

Ammunition, main armament: 150 rds. 

Amunition, secondary armament: 3750 rds. 

Internal Fuel capacity: 30.8/31.9 Imp. gals. 36.9/38.3 U.S.gals. 
140/145 Litres. 


Engine: 1 x Moteur J.S.K. 4F II bis - 6.33 litre 4-cylinder water- 

cooled petrol developing 105 bhp at 2000 rpm. Bore 120 mm 
x stroke 140 mm. 

Transmission: 4-speed gearbox. 

Forward speeds. Reverse speeds: 

1st: 8.57 mph (13.8 Km.p.h.) 4.97 mph ( 8.0 Km.p.h.) 
2nd:15.10mph (24.3 Km.p.h.) 8.70 mph (14.0 Km.p.h.) 
3rd: 24.92mph (40.1 Km.p.h.)14.35 mph (23.1 Km.p.h.) 
4th: 45.11 mph (72.6 Km.p.h .)26.10 mph (42.0 Km.p.h.) 


Armour 



Type: 



Hul 1, Nose upper: 

0.780" 

(20 mm) at 90 degrees. 

Nose lower: 

0.288" 

(7.5 mm) at 50 degrees. 

Glasis plate: 

0.288" 

(7.5 mm) at 25 degrees. 

Drivers plate: 

0.780" 

(20 mm) at 67 degrees. 

Sides 

0.588" 

(15 mm) at 90 degrees. 

Rear 

0.588" 

(15 mm) at 80 degrees. 

Decking: 

0.264" 

( 7 mm) at 0 degrees. 

Engine covers: 

0.264 " 

( 7 mm) 

Belly 

0.264" 

( 7 mm) at 0 degrees. 

Turret. 



Front: 

1.020" 

(26 mm) at 64 degrees. 

Sides: 

0.588" 

(15mm) at 64 degrees. 

Roof: 

0.264" 

( 7 mm) 


Technical Speci fication - Variation for Ponhard et Leva sso r - type 178-B -1945. 
110 bhp at 2000 rpm. 

F. L. 1. Turret. 


Traverse: 360 degree turret. 

Elevation: plus 14 degrees, minus 12 degrees. 
Secondary armament: l x 7.5 mm MG Modele 31 . 


NOTE: 

French Standard Angles: 0 degrees - Horizontal 
90 degrees ! Vertical 




n 






Published by BELLONA PUBLICATIONS LIMITED, Hawthorn Hill, Bracknell, Berkshire, England. Copyright 1969. 
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ABOVE; Vickers Main Battle Tank 'Vijayanta' in travelling order with 105mm in travel lock at rear. Note the flotation screen stowage which 
encloses the tank. The exhaust silencers are armour plated to reduce heat radiation detection by infra red sensors. (Photograph courtesy of Vickers Ltd) 

BELOW; The American heavy tank M 6 which never saw action due to delay in development and changing requirements. However, many of the 
features developed for this vehicle were subsequently used for other armoured vehicles. 

















